Nuclear Instruments and Methods in Physics Research B48 (1990) xi-xvii 
North-Holland 


CONTENTS 


Editorial 

Conference photograph 

Key to conference photograph 
Committees 


Section I. Excitation and stopping 


Measurement of the Barkas effect using MeV antiprotons and protons and an active silicon target 
The Z; contribution to the stopping power of protons and antiprotons in silicon: two theoretical 
predictions 
Mikkelsen, H.H., H. Esbensen and P. Sigmund 
Barkas effect at low velocities 
Serensen, A.H 
Asymmetry of self-energies of electrons and positrons in solids 
The impact-parameter dependence of antiproton energy loss 
Balashova, L.L., V.N. Kondratyev and N.M. Kabachnik 
Dynamic screening of swift hydrogenlike ions moving in condensed matter 
Mincholé, J.L., J.M. Ugalde and P.M. Echenique 
Wake potential and wake binding energy for protons and antiprotons 
Garcia de Abajo, F.J., P.M. Echenique and R.H. Ritchie 
Stopping power and energy loss spectrum of a dense medium of bound electrons 
Belkacem, A. and P. Sigmund 
Mean excitation energies and moments of the dipole oscillator strength distribution of closed-shell 
aluminum ions 
Oddershede, J. and J.R. Sabin 
The extended oscillator model of atomic stopping — Application to proton stopping in noble gases 
Mikkelsen, H.H. and E.H. Mortensen 
The angular dependence of the energy loss of helium ions in a thin Au foil 
Iferov, G.A., Yu.N. Zhukova, V.Ya. Chumanov, O.V. Chumanova and N.M. Kabachnik 
Anomalous pulse heights in silicon detectors 
Lennard, W.N. and G.R. Massoumi 
Stopping power ratios less than unity? 
Steinbeck, J., M.W. Lucas, J. Kemmler and K.-O. Groeneveld 
Vicinage effect in slow-ion-dicluster stopping power 
Nagy, I., A. Arnau and P.M. Echenique 
Stopping cross section of water vapor for hydrogen ions 
Mitterschiffthaler, C. and P. Bauer 
Stopping powers of Ag for 3-20 MeV protons 
Shiomi-Tsuda, N., N. Sakamoto, H. Ogawa and R. Ishiwari 
Geometrical effect on the measurement of stopping power: angle-dependent energy loss of 5 MeV 
protons in Au 
Ishiwari, R., N. Shiomi-Tsuda, N. Sakamoto and H. Ogawa 


0168-583X /90/$03.50 © Elsevier Science Publishers B.V. 
(North-Holland) 


1 
8 
10 
14 
18 
21 
25 
29 
34 
39 
43 
47 
51 
54 
58 
61 
65 


Contents 


Energy and angular distributions for Ar ions penetrating solids 
Schwab, Th., H. Geissel, P. Armbruster, A. Gillibert, W. Mittig, R.E. Olson, K.B. Winterbon, H. 
Wollnik and G. Miinzenberg 
Stopping powers of gold for 11-26 MeV oxygen ions 
Sakamoto, N., H. Ogawa, N. Shiomi-Tsuda and R. Ishiwari 
The stopping power of Ag and Au, with regard to higher-order Z,-effects 
Semrad, D., Ch. Eppacher and R. Tober 
Energy loss and straggling of heavy ions in matter 
M-shell ionization in gold by light ions 
Pajek, M., A.P. Kobzev and G. Lapicki 
L, subshell alignment of U by light-ion impact 
Jesus, A.P. and J.P. Ribeiro 


Section II. Projectile excitation, capture and loss 


Electron emission in charged-particle—solid interactions 
Yamazaki, Y 
Angular-momentum distribution of autoionizing Rydberg states of 64 MeV S ions produced by 
collisions with He and C foils 
Kawatsura, K., M. Sataka, Y. Yamazaki, K. Komaki, Y. Kanai, H. Naramoto, K. Kuroki, T. 
Kambara, Y. Awaya, Y. Nakai and N. Stolterfoht 
The populations of Rydberg states of ions emerging from solid surfaces 
Hay, H.J. and P.B. Treacy 
Absolute measurement of the Rydberg yield of beam—foil excited O’* ions 
Harder, R., R. Knauss, K. Kretzschmar, M. Lotter, H. Rauh, J. Wagner and H. Kuiper 
Dielectronic excitation and recombination in crystal channels 
Datz, S., C.R. Vane, P.F. Dittner, J.P. Giese, J. Gomez del Campo, N.L. Jones, H.F. Krause, 
P.D. Miller, M. Schulz, H. Schéne and T.M. Rosscel 
Charge state distribution of MeV He ‘ons channeled through Au and SnTe crystals 
Fujii, Y., K. Sueoka, K. Kimura and M.-H. Mannami 
Charge-state measurements for © Cu, “Zr, '°’Ag, and '*’Au in carbon for energies below 
1 MeV/u 
Ball, G.C., T.K. Alexander, H.R. Andrews, W.G. Davies and J.S. Forster 
Electron-loss cross-section measurement of *He ions by the attenuation method 
Haruyama, Y., H. Ogawa, I. Katayama, T. Noro, H. Ikegami, F. Fukuzawa, K. Yoshida, M. 
Tosaki, A. Aoki and I. Sugai 
Charge fractions of deuterium scattered from 17 different materials at 50 to 340 keV 
Ross, G.G. and L. Leblanc 
Target dependence of electron-capture and -loss cross sections of protons in solids 
Penalba, M., A. Arnau and P.M. Echenique 
Influence of electron exchange on planar channeling of protons in diamond 
Moneta, M. and J. Czerbniak 


Section II. Channeling and dechanneling 


Impact parameter dependence of energy loss and target-electron-induced ionization for 27 MeV /u 
Xe*>* incident ions transmitted in [110] Si channels 
L’Hoir, A., S. Andriamonje, R. Anne, N.V. De Castro Faria, M. Chevallier, C. Cohen, J. Dural, 
M.J. Gaillard, R. Genre, M. Hage-Ali, R. Kirsch, B. Farizon-Mazuy, J. Mory, J. Moulin, J.C. 
Poizat, Y. Quéré, J. Remillieux, D. Schmaus and M. Toulemonde 
Low-energy antiproton channeling 
Balashova, L.L., T.V. Grankina, N.M. Kabachnik and G.P. Pokhil 


xii 
69 
15 
79 
83 
87 
93 
97 
103 
107 
111 
114 
121 
$25 
130 
134 
138 
142 
156 


Contents 


Quantum-mechanical methods in positron channeling theory 
Logan, L.R., M.G. Cottam and P.J. Schultz 
K,, X-ray emission from resonant coherently excited F** ions channeled along a Au (110) axis and 
their exit charge-state distribution 
Iwata, Y., K. Komaki, Y. Yamazaki, M. Sekiguchi, T. Hattori, T. Hasegawa and F. Fujimoto . . 
Beam extraction from TeV accelerators using channeling in bent crystals 
Carrigan Jr., R.A., T.E. Toohig and E.N. Tsyganov 
Simulating the characteristics of propagation of charged particles through oriented crystals 
Muralev, V.A., N.I. Kozlov and S.V. Ignatjev 
Dynamical chaos in the motion of fast charged particles in crystals 
Shul’ga, N.F., N.V. Laskin and V.I. Truten’ 
A restricted equilibrium in phase space for axial channeling 
Andersen, J.U. and A. Uguzzoni 
A modified dechanneling theory 
Kononets, Yu.V. and V.A. Ryabov 
Temperature dependence of axial dechanneling by point defects 
Gartner, K., W. Wesch and G. Gotz 
Dechanneling of electrons at dislocations 
Kimura, K. and M. Mannami 
Anomalous ion-channeling behavior across the superconducting transition in high-7, materials 
Rehn, L.E., R.P. Sharma, P.M. Baldo and J.Z. Liu 
Channeling in RBa,Cu,O,_., single crystals 
Chechenin, N.G., K.K. Bourdelle, V.A. Khodirev, V.V. Moshchalkov, I.E. Polischuk and V.I. 
Voronkova 


Lattice location of ion-implanted radioactive dopants in compound semiconductors 
Winter, S., S. Blasser, H. Hofsass, S. Jahn, G. Lindner, U. Wahl and E. Recknaget 


Blocking study of the time characteristics of decay of excited heavy nuclei 
Eremenko, D.O., V.O. Kordyukevich, Yu.V. Melikov, S.Yu. Platonov, A.F. Tulinov, O.V. Fotina 
and O.A. Yuminov 

Asymmetry in channeling spectra for the (110) angular scan in GaP 
Dygo, A. and A. Turos 

Light- and heavy-ion channeling profiles in silicon 
Dekempeneer, E.H.A., P.C. Zalm, G. Van Hoften and J. Politiek 

Lattice location of deuterium implanted in TiC 
Nagata, S., S. Yamaguchi, H. Naramoto and Y. Kazumata 

A channeling study of ion-produced disorder in silicon carbide 
Chechenin, N.G., K.K. Bourdelle and A.V. Suvorov 


Section IV. Channeling radiation 


Channeling radiation from 45 MeV electrons in lithium niobate 
Buschhorn, G., E. Diedrich and W. Kufner 
Thermal vibrations in Si studied by channeling-radiation spectroscopy 
Hau, L.V., E. Laegsgaard and J.U. Andersen 
Planar channeling of electrons and positrons in crystals: local density calculation of continuum 
potential and channeling radiation spectrum 
Pathak, A.P. and S. Satpathy 
Axial-channeling radiation from MeV electrons in various crystal targets 
Balagari, P.K.J. and A.P. Pathak 
Axial-channeling radiation from MeV electrons in diamond and silicon 


Lotz, W., H. Genz, P. Hoffmann, U. Nething, A. Richter, A. Weickenmeier, H. Kohl, W. 
Kniipfer and J.P.F. Sellschop 


xili 
159 
163 
167 
171 
174 
181 
187 
192 
197 
200 
207 
216 
219 
224 
231 
235 
240 
244 
248 
252 


xIV 


Contents 


Secondary electron emission from channeled MeV positrons and electrons 

Nitta, H., M. Watanabe and Y.H. Ohtsuki 
Asymmetric angular-momentum distribution of electrons in axial channeling in bicrystals 

Beloshitsky, V.V., A.H. Hokonov and M.H. Hokonov 
Radiation from 4.5 GeV electrons in piezoelectric crystals 

Avakyan, R.O., A.E. Avetissyan, A.V. Aharonyan, R.A. Asaturyan, R.B. Bakhshetsyan, E.M. 

Boyakhchyan, R.P. Vartapetyan, R.G. Gabrielyan, V.G. Gavalyan, R.A. Gasparyan, A.E. 

Grigoryan, V.A. Gyurdzhyan, K.R. Dallakyan, H.S. Kizogyan, L.A. Kocharyan, E.M. Matevos- 

syan, R.M. Mirzoyan, A.G. Mkrtchyan, A.R. Mkrtchyan, A.Kh. Mkhitaryan, R.Ts. Sarkissyan, 

Yu.Z. Sukiassyan, S.P. Taroyan, O.A. Unanyan and G.M. Elbakyan .................... 
Cascade processes in radiation by high-energy electrons in crystals: the radiaton peak 

Radiative-cooling and multiple-scattering effects in the deceleration kinetics of superrelativistic 
channeled electrons 

Kononets, Yu.V. and V.A. Ryabov 
A simulation code for channeling radiation by ultrarelativistic electrons or positrons 

Channeling of photons and new X-ray optics 

Grazing-incidence Cherenkov X-ray generation 

Moran, M.J., B. Chang, M.B. Schneider and X.K. Maruyama ..................--000-5 
The influence of crystal thickness on scattering and radiation of high-energy electrons in oriented 
crystals 

Antipenko, A.P., G.L. Bochek, S.V. Blazhevich, V.I. Kulibaba, N.I. Maslov, V.I. Truten’, B.I. 

Shramenko and N.F. Shul’ga 


Section V. Surface phenomena 


Probing atomically inhomogeneous surfaces with tunneling microscopy 

Bedrossian, P., K. Mortensen, D.M. Chen and J.A. Golovchenko 
Experimental realisation of low-energy surface channeling 

The characterization of the Te(4 x 2) overlayer on a Mo(110) surface 

Studies of the structure of fcc (110) surfaces of Ir, Pt, Au and Ni by low-energy ion scattering 

Derks, H., W. Hetterich, E. Van de Riet, H. Niehus and W. Heiland 
Theory of the momentum distribution of swift ions and its application to surface scattering 

Kato, M., K.J. Snowdon, D.J. O'Connor and R.J. MacDonald 
Skipping motion of low-velocity (v < v,,,,,;) ions on metal surfaces 

Snowdon, K.J., D.L. O'Connor, M. Kato and R.J. MacDonald 
The effect of skipping motion on the angular distribution 

Miyamoto, T., T. litaka and Y.H. Ohtsuki 
Applications of transmission channeling for adatom location on metal surfaces 

Jensen, F., I. Stensgaard, F. Besenbacher and K. Mortensen .................-.0000000- 
Investigation of the dynamics of the O,/Si(001) adsorption system by small-angle ion—surface 
scattering 

Rechtien, J.H., U. Imke, K.J. Snowdon, P.H.F. Reijnen, P.J. Van den Hoek, A.W. Kleyn and A. 

Harpooning in collisions of Li* ions with oxygenated partially cesiated W(110) surfaces 

Brenten, H., K.-H. Knorr, D. Kruse, H. Mueller and V. Kempter 


Dissociation of MeV H} and HeH* ions at glancing-angle incidence on a clean crystal surface 
Susuki, Y., H. Mukai, K. Kimura and M. Mannami 


266 


269 


274 


278 


283 


287 


291 


306 


315 


319 


327 


330 


334 


| 
260 
263 
296 
311 
|| 
|__| 
|_| 
339 
344 
347 


Contents 


Auger electron and secondary electron yields induced by surface-channeled protons 
Pfandzelter, R 
Reionisation in low-energy He—Pb scattering 
O’Connor, D.J. and A.D.F. Kahn 
Limits of quasi-resonance for He-Pb 
O’Connor, D.J. and R. Beardwood 
Mg? and H~ formation after grazing ion—surface scattering 
Zimny, R., H. Nienhaus and H. Winter 
Auger neutralization and electron emission during grazing scattering of fast ions from surfaces 
MiSkovic, Z.L. and R.K. Janev 
Directional ejection of fast excited Si atoms during 10 keV Ar* ion bombardment 
Bonanno, A., F. Xu, M. Camarca, R. Siciliano and A. Oliva 
Formation of positronium at metal surfaces 
litaka, T. and Y.H. Ohtsuki 
Energy loss of light ions and neutrals from surface scattering 
N&armann, A., K. Schmidt, W. Heiland, R. Monreal, F. Flores and P.M. Echenique 
Grazing scattering of fast protons at a clean W(100) surface 
Winter, H., J. Remillieux and J.C. Poizat 


Theory of inverse positronium formation spectroscopy 
Ishii, A 


Section VI. Collision cascades, radiation damage and ranges 


Energy transfer between electrons and ions in collision cascades in solids 
Stoneham, A.M 
Statistical properties of collision cascades 
Conrad, U. and H.M. Urbassek 
Fractal structure of collision cascades 
Moreno-Marin, J.C., U. Conrad, H.M. Urbassek and A. Gras-Marti 
The temporal development of collision cascades in the binary-collision approximation 
Near-threshold energy dependence of Xe-induced displacements on Ge(001) 
Picraux, S.T., D.K. Brice, K.M. Horn, J.Y. Tsao and E. Chason 
High electronic excitations and damage production in GeV-ion-irradiated metals 
Dunlop, A., D. Lesueur, J. Morillo, J. Dural, R. Spohr and J. Vetter 
Damage distribution and annealing behaviour of high-energy ''*In* implanted into Si(100) 
Zhang, B.-X., Z.-L. Wang, R.J. Schreutelkamp, F.W. Saris, A.-Y. Du and Q. Li 
Ion-beam-induced amorphization and dynamic annealing processes in silicon 
Williams, J.S., K.T. Short, R.G. Elliman, M.C. Ridgway and R. Goldberg 
PANDA-P, a new microcomputer program for ion transport in solids 
Luo Zhengming, Bai Rongsheng and Wang Shiming 
Interaction of high-energy ion beams with crystals 
Komarov, F.F., A.F. Burenkov, G.G. Konoplyanik, V.S. Varichenko, A.M. Zaitsev, N.M. 
Kozyuchits and V.V. Karpovich 
A new parameter for describing the reflection coefficient of light ions: scaled transport cross section 
Luo Zhengming 
Range straggling of MeV ions in amorphous silicon: discrepancies with TRIM 
Schreutelkamp, R.J., J.R. Liefting, P.M. Zagwijn, W.X. Lu and F.W. Saris 


Section VII. Ion implantation, annealing and mixing 


Low-temperature epitaxial crystallization of amorphous Ge,Si,_, and NiSi, layers on Si induced 
by ion irradiation 
Ridgway, M.C., R.G. Elliman and J.S. Williams 


xv 
... 361 
— 

389 
399 
404 
408 
414 
419 
425 
431 
435 
439 
444 
448 


Xvi 


Contents 


Mass transport of silicon during argon irradiation employing a double-marker system 
Jafri, Z.H., C. Jeynes, R.P. Webb and I.H. Wilson 


Comparative study of *’Fe in CoSi, after direct ion implantation and after ion implantation of a 
radioactive parent 

Laser annealing of radiation damage in Be-implanted InSb single crystals 


Radiation effect study of single-crystal austenitic stainless steel by ion channeling spectroscopy 

Mitamura, T., M. Terasawa, K. Koterazawa, H. Iwasaki, K. Kawatsura and Y. Nakai........ 470 
Anomalous defects in buried oxide of SIMOX structure 

Wang, Z.-L., N.X. Chen and C. Huang 
Depth profiling of deuterium implanted in thin films by the elastic recoil detection technique of 
transmission geometry 

Morimoto, S., S. Nagata, S. Yamaguchi and Y. Fujino 478 
Bombardment-induced modification of GaAs/AlGaAs heterostructures 

Taboryski, R., P.E. Lindelof and E. Veje 


Adhesive failure of gold films on tantalum pentoxide produced by MeV ion irradiation 

The effect of anodic oxidation on near-surface deuterium in Zr—2.5 wt.% Nb 

Forster, J.S., D. Phillips, T.K. Alexander, R.L. Tapping, T. Laursen and J.R. Leslie ......... 489 
Ion beam mixing and phase stability 

Phase transition in Fe films on pyrolytic graphite during D* irradiation identified through 
Mossbauer spectroscopy 

Collisional mixing: a two-step computational approach 

Mixing of binary metal systems by noble-gas ions of energies between 30 and 400 keV 

Hiller, W., M. Buchgeister, P. Eitner, K. Kopitzki, V. Lilienthal and G. Mertler ............ 508 


MeV ion beam mixing of Au/Si and Au/Ge systems 
Zhao Guo-qing, Ren Yu-hua, Zhou Zhu-ying, Tang Guo-hun and Tang Jia-yong ........... 513 


Section VIII. Sputtering and desorption 


Sputtering of bio-organic samples 


Time-of-flight studies of linear and nonlinear effects in elastic sputtering of solid Xe 

Thickness dependence of the sputtering yield from solid deuterium by light keV ions 

Stenum, B., O. Ellegaard, J. Schou and H. Sorensen ..... 530 


A comparison of ion- and electron-induced sputtering of single-crystal alkali halides 
Szymonski, M., P. Czuba, T. Dohnalik, L. Jozefowski, A. Karawajczyk, J. Kolodziej, R. Lesniak 
and Z. Postawa 


Sputtering and surface topography of oxides 

Nenadovié, T., B. Perraillon, Z. Bogdanov, Z. Djordjevi¢ and M. Milié ...............-5- 538 
Isotopic mass effects in sputtering: dependence on fluence and emission angle 

Secondary-recoil contribution to low-energy light-ion sputtering 

Sputtering of Ni,Mo single crystals: computer simulation and experiment 

Antonov, S.L., I.N. Ivanov, A.A. Orlikovskiy, V.Yu. Vasil’chenko and V.E. Yurasova ........ 553 


Molecular dynamics simulation of nonlinear effects in sputtering — Cu(100) targets 
Shapiro, M.H. and T.A. Tombrello 


: 


Contents 


A mechanism for sputtered atomic- and cluster-ion production 
Avakov, A.S., V.A. Pazdzersky and B.A. Tsipinyuk 

Effect of irradiated-surface topography on spatial distributions of sputtered particles 
Dodonov, A.I., ILM. Fayazov, E.A. Krylova, E.S. Mashkova, V.A. Molchanov and Yu.N. 
Zhukova 

Effect of alloying on ion-bombardment-induced surface topography on face-centred cubic metals 
Clapham, L., J.L. Whitton, A. Mashayekhi, G. Carter, I. Katardjiev and M.J. Nobes 

The influence of thermodynamic and kinematic processes on surface topography evolution 
Carter, G., 1.V. Katardjiev, M.J. Nobes, L. Tanovi¢ and N. Tanovié 

Yields of sputtered excited atoms versus the projectile energy 


Spatial distribution of secondary Si and Al ions in their excited and ground states 
Ledyankin, D.V., I.F. Urazgil’din and V.E. Yurasova 
Collisional mixing in ion beam desorption of impurity monolayers 
Peinador, J.A., I. Abril, J.J. Jimenez-Rodriguez and A. Gras-Marti 
Energy thresholds and delayed emission for electron-stimulated desorption of neutral ground- and 
excited-state Li atoms from lithium fluoride 
Betz, G., J. Sarnthein, P. Wurz and W. Husinsky 


Section IX. Secondary emission and optical radiation 


Electron emission from metal surfaces bombarded by slow neutral and ionized particles 
Lakits, G. and H. Winter 


Auger electron emission from a single crystal by impact of channeled ions 
Alkemade, P.F.A., L. Wong, W.N. Lennard and I.V. Mitchell 


Incident-angle dependence of peak energies of Al and Si LVV Auger electrons for Ar'?* ion impact 


Koyama, A., H. Ishikawa, K. Maeda, Y. Sasa, O. Benka and M. Uda 

Heavy-ion convoy-electron production and transport in solids 
Kemmler, J 

Secondary-electron velocity spectra and angular distributions from ions penetrating thin solids 
Rothard, H., K. Kroneberger, M. Schosnig, P. Lorenzen, E. Veje, N. Keller, R. Maier, J. 
Kemmler, C. Biedermann, A. Albert, O. Heil and K.-O. Groeneveld 


Low-energy ion-induced Auger electron spectra of solid Al and Si: angle-resolved spectra and 
Monte Carlo simulations 


Herteux, M., W. Hink, J.P. Biersack and E. Schreck 


Argon-induced Auger emission from amorphous and crystalline silicon: a comparison between 
experiment and simulation 


Hou, M., C. Benazeth, P. Hecquet and N. Benazeth 
Ion-induced electron emission from cold metal targets covered by rare gases 


Continuum optical radiation produced by 0.6-2.4 MeV H* and He* ion bombardments of thin 
carbon foils 


Park, J.S., F. Nishimura, T. Ichimori, H. Kobayashi and N. Oda 


Model of continuum optical radiation induced by ion bombardment of metals 
Bazhin, A.I., M. Suchanska and S.V. Teplov 


Author Index 


XVii 
562 
566 
$71 
576 
585 
589 
593 
608 
612 
616 


